The 30-kDa mitochondrial proteins induced by hormone stimulation in MA-10 mouse Leydig tumor cells are processed from larger precursors.
Acute regulation of steroidogenesis in steroidogenic tissue is controlled by the transfer of cholesterol from the outer to the inner mitochondrial membrane where cleavage to produce pregnenolone occurs. Hormonal stimulation of MA-10 mouse Leydig tumor cells results in a large increase in steroidogenesis and the concomitant appearance of a series of 30-kDa proteins which have been localized to the mitochondria. In the present study we have shown that the appearance of these proteins occurs in a dose-responsive manner with both human chorionic gonadotropin and cyclic AMP analog. We have also shown that while steroidogenesis is inhibited rapidly in response to a cessation of protein synthesis, the 30-kDa mitochondrial proteins remain in the mitochondria, posing a potential dilemma for arguments favoring their role in the acute regulation of steroidogenesis. We report that the 30-kDa mitochondrial proteins arise from two precursor proteins with molecular masses of 37 and 32 kDa which are also found to be associated with the mitochondria. The use of pulse-chase experiments and the inhibitors ortho-phenanthroline and carbonyl cyanide m-chlorophenylhydrazone demonstrated the precursor-product relationship between the 37-, 32-, and 30-kDa proteins. We have also demonstrated that, as shown for a number of other mitochondrial proteins, the 30-kDa proteins are transferred to the inner mitochondrial membrane by a process requiring both proteolytic removal of the targeting sequences and an electrical potential across the inner mitochondrial membrane. We propose that during this transfer contact sites form between the two mitochondrial membranes and may offer an ideal situation for the transfer of cholesterol from the outer membrane to the inner membrane by an as yet unknown mechanism. Following transfer, the 30-kDa proteins remain in the inner membrane no longer able to function in the further transfer of cholesterol, and it is the continuing synthesis and processing of more precursor proteins which provides additional substrate for steroidogenesis.